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^ (57) Abstract: A light emitting device comprising a luminescent element (101) placed on a support (105) and a coating layer (108 
^j. and 109) which binds a phosphor for absorbing a light from the luminescent element (101) and converting the wave length thereof to 
fT) the surface of the luminescent element (101), characterized in that the coating layer (108 and 109) comprises an inorganic material 
© comprising an oxide and a hydroxide of at least one element selected from the group consisting of Si, Al, Ga, Ti, Ge, P, B, Zr, Y, Sn, 
ff») Pb and alkaline earth metals; the light emitting device wherein the adhesive (110) comprises the same inorganic material as that for 
O tne coating layer (108 and 109). 
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m m * 

q#BI¥2 001-144331 X\t, ISate^fc K7l>—A©M 

*^i$*i/mm<D*\m*%nisttm'<'-x H^o-c^tt-o^, tut, 

#120 00-1 8 3 40 8^, !J - K7 V-Afcfflfc t 
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7 u '(>ymbz%-fz>%ytmmxh<ix, wm^-^^^mn, si, ai % 

Ga, T i s Ge, P, B N Z r , Y, Sn, Pb N X\*TM ]) ±m&m<Dm 
frbm&£tl&&%<khim&±<07&&&ttMUbk, Si, Al, Ga, 
Ti, Ge, P, B N Zr x Y N Sn N Pb, XttTVl"* U i^S^HO^bS 

B, Zr, Y, Sn, Pb, RXfTM V ±£&JR© 1 2«£t±*^H-5 
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Sfc, tm=-?4>jrMft s S i, AK Ga, Ti, Ge, P, B % Zr, 

20 J:<^-t-Sdi^-C#5 0 

2 o nm©««MWft^fcj:oTtt5H**t5 J; a-^-f y^Jl«t»o* 
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Ztilta—T'jyymvmfyk, MIB^^ffi^gBg^n/c^-T 1 ^ v^jlo 
3 fete, ^^±(Cb^ft:^tpn^^V^Ji^^$tlTV^ 

•*\ (Xte*-^K8frJ!g) fc<OiTOc*5ttS, jftStJfcJB 

^O^SrKFJh'fSwi^-etSo tot, ^b^SlcfeJtS^SWSr 

# , ±15 a - t 4 y t m z#$mm<D tut mmm* 
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msft±.irz 0 tot, &*~^4yymmytm?±frbmmirz<D%V5%\ 

(1) Ca 10 (P0 4 ) 6 FC1 : Sb, Mn 

(2) M 5 (P0 4 ) ,C1 : Eu (jit, MttSr, Ca, B a> Mg#>e>3ft 
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(3) B aMg 2 A 1 16 0 27 : Eu 

(4) BaMg 2 Al 16 0 27 : Eu, Mn 

(5) 3. 5MgO-0. 5MgF 2 • Ge0 2 : Mn 

(6) Y 2 0 2 S : Eu 

(7) M g 6 A s 2 O u : Mn 

(8) S r 4 Al 14 0 25 : Eu 

(9) (Zn, C d) S : Cu° 

(10) S r A 1 2 0 4 : Eu 

(11) C a 10 (P0 4 ) 6 ClBr : Mn, Eu 
(1 2) Z n 2 Ge 0 4 : Mn 

(1 3) Gd 2 0 2 S : Eu, 

(14) La 2 0 2 S : E ufrtbteZ>m^mtR£tl%'J?ft< b h 1 ofc-gtf C 

mwb-t%zb&x%% 0 
mttwmt, ^%^<DV-b v mm^bmm^tix^^^bm^^\ m 

m&<D^mftmm%tej&i-%zb&*imvh% 0 £fc, %mft*v-\*nMa>> 
& y - \*nm\z.mx£initm& > t> 5 v - Fmmbmytm^&fajgu 

-Y—t)\ &mtbtec>X^Z>V-\!nMbi'3-h*&Z.L&< > , mmzg*. 
9*teT£-&Z>mmb%Z 0 tot, #3PJ<£J:5t-, EAPEfc© y - K«fe&> 
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(1) Si, Al, Ga, Ti, Ge, P N B, Zr, Y, Sn, Pb, Xl$T 
5 0 0 c p s (2 5°C) ©to*##^Tfc5££tfS0$u\, f&fctt, ^bfcfle 
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<H50 °CU± 2 0 0 °C^T\ L < 7 0 °CW± 1 2 0 °C^T 

■Cjfe«F"t-5*«PfrSrfl»*.fclS*«fllfc*5V^T, lufE^Jlte, SUM, G 
a, Ti N Ge, P, B, Zr N Y, Sn, Pb, Xi*T/U% V ±S^JRO» 
*»fe»^$n*^*<ifcia^±05B*«r^tflMb*i, Si, Al, Ga, 
Ti, Ge, P, B, Zr, Y N Sn, Pb, XttT/tOi7 y d^R^JRO#*»fe 

^mxh%>. 
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5 f^*tcj:oT^«o«lift^r^tUSs^CJ^v\ tot, 

ft> ^U<ttl~2 0nmtfcSri:^a*U\ 

5 3 0 nmttSiimS, t£ <fc t) ^V^S^^^^i-^^^^ 
20 £^T#3 0 

25 (l) Si,Al,Ga, Ti.Ge, P, B, Zr,Y, Sn.Pb, XteT 

4t&Wk^WmMt*^t*&mZ, ®&&2. 5-5 00c ps (2 5°C), 
20~500pp m<DMfc£fffim\Z.M&"i'Z>M 1 <DXUt s 

(2) mm%mzmu-%wfa±mfcm%iu mmmmm<D±\ztti&m%m*z 
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o) mm^m®.* 5 o°c^±3 o ox:skr^>m&vim^ mm%nw±m 

[cj:o-c^Mk*)5v^^«^L^v\ tot, jfflfa&ttm&vffimfcxff'ftf 
10 \mfaLxt>mmt^TM})fc£zmmz%tf%zbfrt&\ £^ ntna 

25 ftf*/^- h^^^^Sr ^{dJ;oT»$^ ^W^ttRTO*^ 
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(i) H^rls^#:±^^i l ^@flgr6xa^^ 
mm (ptfe) ^vy*-i/Mm\^$k%w*^^%*~^jvm%w*i& 
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*ttfc*ttSft*o-f*i^, *3feWIBi^feJlTOfeWtf6,SrfliJi)T/h*< U 
ttS&gO-fft^ »3te|iaB^6,JftT©&lWtf6>SrttJe)T/h$<.U 
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BI2W:, HlK:^»3feS110«SaS<jlWffiBI'Tf*)5. 

ft, ^^^S^tl^(c^«^Pi:t#}t5XS^^tm^liI-Cfe 



mm<DBm i . 



i o 5 o^mwfr, T&ytmnm 1 o 7 as y k 1 0 
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Sr»3t1-5»3t* : F--e*)9, LEDf^i o 1 b&M'*y<!r~?i 0 5 k<D& 

mts hvM^mmmj&Lxnbtimmi 10& 

t\ IS^©±tA 1 2 O s |:J; 5 C'CA-B 1 u e Wfc#5$ % Ca 10 (PO 
4 ) 6 ClBr, Eu) MP^yF^t^a-f^^ 

ill 0 9£«U ^ro±|CS i 0 2 fc«fct>>f5/ MJ ?A • T/l^-^A • 

[2-7^^11 0 8, 1 0 9] 

^JfeO^tUcffiVNbtl/Sa-^^^JilOS, 10 9(1 ffctefe (SiO 
2 , Al 2 03) ^i^^-fSo ="-7^ ^Jftt, ^-^KWtttttglJtC-r 

«fcoTt>K#tfc&£;h/x 3-7^f^ii o 8Jttfl 0 9 rtttK5*Ao*^/i/ 
¥*-#KH*£ft$ 0 S i, Al, Ga, Ti, Ge, P, B, Z r> Y, Sn N 

pb, RV7/v%v±m&m<Dimxte2m&±Gtzmkm*, mytmm^ 

a~7V l0 8M'l0 9tt v HI 2 fcTF-fJ: 5 fc, frfEISfti^ l o l 

-e^^o tot, S5#^ s WM©ftfflfc*5v>Tt>#^fl:^»t5fem, 
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1 0£&£LTi*5 o Zola®, ^-TAVVm 
10 8^10 9}^ fj/T'lOl^iCH^ PJ$tLfc:<V\, 
5 ItrfB^-^^y^Sl 0 8X^1 0 9te, 10 2MA1 20 3 

^b^^fcfe, i o i zim-tzmm^mw-z <o t^tm^m^ < , 

tfcoT, 0 1 k^-T-Ofmi 0 9C0#®^», =J^7^^110 

10 $tt6o 

=i— tV^JII 0 8&OU 0 9 4>i£&^T, MSft^HBJSKSr, S 
i 0 2 XttA l 2 0 3 ^i^^1-§^^i9|gAy-evNS 0 ^»^3~i 
0 m©^^f«^^i\ 1 ~ 2 0 n mOi»tf tCtott 9 H 

y^I©I^±M©-oi UTfi, S i 0 2 , A 1 2 0 3> MS i O 
20 8 M^LTte, Zn, Ca, Mg, Ba, Sr, Zr, Y, Sn, Pb, 

fc<fcfcSi, AK Ga, Ti, Ge, P, B s Zr, Y, Sn, Pb % fc<5 
<fc$Jfc^ 'pt£< £t>S i> Al, Ga, Ti N Ge, P, B, Zr N Y, Sn, 



WO 03/034508 PCT/JP02/10587 

17 

MftMm<D4k¥EfoZfe-^t^tc^ 'J>ft<bi>S i, Al, G 

a, Ti, Ge, P, B, Zr, Y s Sn s Pb, $> ZWtT V ±&&m<D 

t3-7^^1«^*5 fto^ & i te^ft (9 x LED ©S^Sfr?- £ L-TO 
«T\ 3-f>f ^^i^S^WWij^i Si0 2 , ai 2 o,^j 

(s i o 2 ia ^ K^t/j;5 3^7^ y^i i 0 8) 

t?& 19 , ^ ^vvgtf^-a^ ?vi^ y k ^/i^<7^-a^fyw> y k 
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OR 

I 

RO-Si-OR 



Tt Kn^r^/H (OHS) *^ts$t=f- WWl&b LX^y J 

(H 2 0) ^HT^U Si^O mmm*) fc#LT*tfSofcVn*iJ- 

/ OCzHs \ 
C2H5O -4- Si - 0 4— C*Hs 



tnt>, *mm<DMMx^mmm<Dmmm*'j>A@imu mm^nxm^m 




n 
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SinO(n-l) (OC2Hs)(2n+2) + (n + I) HtO 

— ~ ~ > nSi02 + (2n + 2) C 2 HsOH 
n « 1, 2, n 

s i (oh) 4 -*\ m^Wvhz^/^sV&'-h, 

^imt5;^5 T ^§ o 3-7^^il:Si (OH) 2 &W« 
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=-f-{^lStJ»*llCSiO p Si (OH) 8 &£0*gttfetf 

LEDf y7"l)5 V ^ 3^ y *-S>®£|«iB t 0>M%* % k Z> V ^tt»hte# <fc V n 
(Si0 2 , Si (OH) 2 ^^i^^^ < b0^m^^^^CTVN5 

*t&&irm&m~r?>tmmt, ^^i©sio 2> si (oh) 
(a 1 2 o 3 cj; <o %ytm$su y Y£tixt£z>*-7-jis<ym 1 0 9) 

«t5^^U-a-x^^fe S v^-f^^teUfc«, A l 2 0 3 J&#J; 
7/K^>)A7/V3 h N fc5lNfi7/V$ = ?A7/Ua3Mf>r Ktt^ W$<D 
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^^A^h^f-^ Kit, sa^fe»w©tt#*c«)Ox #*te»fittic*#ffi* 

Al (0« l C 8 H 7 ) 3 -> Al (OH) 3 -* Al 2 0 3 

H 2 0 B 

tot, r^^lJ'Vy^P^f'f K*r£*C*©7K#fc^£#fclfc AR 
10 JRHJiiO^ti-aAl.OsJziT^frSr^yKU &3tte*r£tf A 1 2 O a fc«fc 

J£Jl±©S i 0 2 [cii9^^^>'K$tLT^^^--v i ^^^iifcit>A 1 
15 US i O z ^J:«?^#:^/^^K$tiT^5 3--7 1 ^^^jiW> $>5VMiA 
V^, Si0 2 ia^»^yK^T^5^-r^y^l^ Al 2 O a 
^=F±^--DSk±<om &Mf& $ *T t> i V \ #38$ fc*3 { t § * 7° u-fc i 5 3 - 

%M=f*<o±\^ ^-f a i 2 o 3 \c£z } ^-Tjyy'm* : fc)&i', Z(D±\cs i o 2 

f^^i^iPft A 1 2 O s ia!)WiWyK^T^53^ 
y^iwlPJ: < s A 1 2 o 3 £«fc V&ftm^y K$;h/Ofca=»- 
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^^IfcSv^Ai 8 O a fcJ:0ft«^/<>f ^K**iX**3-^-f 

sp^±®, mm, &£x*n<Dmttfrib(D%ft%mftxm^%}mxm^mu 

•f 5 £ £ &a»o tc<Dx, #ft%*<D&mz&ytmm--\z£m vxmm 
tiftfritc hittfox, mmmmm*<D±m>b<D%ytzmibx^ 
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(1) Ca 10 (P0 4 ) 6 FC 1 : Sb, Mn 

(2) M s (P0 4 ) 3 C 1 : Eu (flU MftSr, Ca, B a, Mgd^JB^ 

(3) B a Mg 2 A 1 16 0 27 : Eu 

5 (4) B aMg 2 A 1 16 0 27 : Eu, Mn 

(5) 3. 5MgO-0. 5Mg F 2 • Ge0 2 : Mn 

(6) Y 2 0 2 S : E u 

(7) Mg 6 As 2 0 la : Mn 

(8) Sr 4 Al 14 0 25 : Eu 
10 (9) (Zn, C d) S : Cu 

(1 0) S r Al 2 0 4 : Eu 

(11) C a 10 (P0 4 ) 6 C 1 B r : Mn, Eu 

(12) Z n 2 Ge 0 4 : Mn 

(1 3) Gd 2 0 2 S : Eu, RT* 
15 (14) La 2 0 2 S:Eu^W^5. 

LED^y7°i oitmytvtcftt, ^ytmrnyt vtc^mmm^ tich 

5m3fe^03te^-ett-€fti)t0 3Ji& £f^ s }dt@^-r§^ 

•^LEDf 5/7*1 o ltmytLtt&oytk, ztuzL&ix®m&w%y£tz%; 

* t &Htm> h <n%ti^-/v FW^PJ; < Sit* 5 £ i t v > 0 
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»*J.o|H^(HI©«[Ml^»c:*3^Tfi (Re, x Sm x ) , (Al^Ga,) 6 0 12 : C e 
(0^x<l N O^y^l, <au Reft Y, G d,L a a>&:k5#J; «9 Bft 

(Re^Sm,) 3 (Al,. y Ga y ) 6 0 12 : CeWlt WyhilOfcl!), 

V\ fiPfe, Al, Ga x Y, L aSHG d^Sm^W|/j;5 2||gi(D 
(Re k SmJ 3 (Al, y Ga y ) 5 0 12 : C e£3fc#£^S*TRGB 
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*&&&tm&mi (SALD-2 0 0 0A) fcj; &SttHO. 0 3 # m~ 

tit, YiAl^> a*oLu, Sc, La, Gd N Tb, Eu^SmH 
a^$Hfc^*< £ oOtg^£ % GaMl n^^Jl^^tbfe-OOTG^i 
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YAGlf»fffif5t, JMtlftiLT (Ee) =0. 1W- cm" 2 
SX±l 0 0 OW • cm- 2 &T<DLED?y7k&1rZ&W*jfi&LXmt£tl 

<Dfc«\ ftM*7K#i-$K > f/V©k^»4 2 0nm 

7 0nmf«^;im5„ »3ttr-^jftJt^ p t> 5 1 0 

nmfaififclfcO 7 0 0 nm#3S*T?H«r5l < ^n- KfclSft*^ h/V^o 0 

, flj§W7-<^ b/V^t 6 -^^S^4 2 0 nmH4 7 0 nm#a£fc$ 
tSwtmS. 583ttf-^StftA p#6 0 0 n mttifitcfc «J 7 5 On 

O*6^3fe^flJffiUT&^^^^m1-57t«)CDS^#S^#x.TV^5 0 Y 
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ftl^V7h-t5 0 YAG^ibfe^M^ifc*^ h/HPtf-*^*, f&ftjjt 

-®J:5*^3fefrtt, Y, Gd, Ce, La, Al, SmXtfG a OjgDBfc I, 
t-H>^bTM?r#§ 0 Xfi, Y, Gd, Ce, La, Sm©f±« 

fc> ^1 3 5 0-1 4 5 0° COUiSB'T*2^5l«|llMKLTttAA« 

*3fe*©«3W^3feT-*-« * ■CJR-jtodtDfiSrff 5 £ £ K: J: 9 % 
*BfcifcU ^o3fe©!RJ|x«ia(soffiTS:K±T?t5. tit, %-m$.JMfc&Vz 




(0 
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^^ji^ies^ r t m* u\, rnte ioT» i < outsat/** 

*»WCttffl4*t«^*frf4, NSr ^ ^ Be% Mg ^ Cq ^ Sr ^ B ^ 
^Zn^^^$tl^>^<^^-o(D^i: > C, Si, Ge, Sn, Ti[ 
Z r % Rim f *e>«*iifc**< * fc-o*>55*fc*** % #±«55*^fe 

^•CtSo *^^^{c^v^b4^5^«^^^bTtt, LED 

TO1-«^^{Cj;oTM$^*1-§^#:SrVN5o 09* HT, Ca-Ge- 
N:Eu, Sr-Ge-N:Eu, Z*. S r -C a -G e -N : E u, 

Z^ Ca-Ge-O-N : Eu, Z*, S r-Ge-O-N : Eu, S 
r-Ca-Ge-O-N: Eu, Z^, Ba~Si-N:Eu, Z* % Sr-B 
a-Si-N:Eu, Z*, B a - S i -O-N : E u, Z*. Sr-Ba-S 
i-0-N:Eu, Z*, C a -S i -C-N : E u, Z^ Sr~Si-C- 
N:Eu, Z* % Sr-Ca-Si-C-N:Eu, Z», Ca-Si-C-O 
-N:Eu, Z*, Sr-S i-C-O-N: Eu, Z3R, Sr-Ca-Si- 
C-0-N:Eu, Z^Mg-Si-NiEu, Z*, Mg-Ca-Sr-S 
i-N:Eu, Z*, Sr-Mg-S i -N : Eu, Z*, Mg-Si-O- 
N:Eu, Zm, Mg-Ca-S r-S i-O-N : Eu, Z* % Sr-Mg- 
Si-0-N:Eu, Z* % Ca-Zn-S i-C-N: Eu, ZJR % Sr-Z 
n-Si-C-N:Eu, Z*. S r -C a -Z n-S i -C-N : E u, Zm, 
Ca-Zn-Si-C-0-N:Eu, Z3R, S r - Z n - S i -C-O-N : 
Eu, zm, Sr-Ca-Zn-Si-C-0-N:Eu, Z*. Mg-Zn- 
Si-N:Eu, Z*. Mg-Ca-Zn-Sr-S i -N : Eu, Z^, Sr 
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-Zn-Mg-S i -N : Eu, Mg-Zn-S i-O-N : Eu, Z^, 

Mg-C a -Z n-S r -S i -O-N : Eu, Z% s Sr-Mg-Zn-Si 
-0-N:Eu, Z^ s C a -Z n-S i -S n-C-N : Eu, Z% s Sr- 
Zn-S i -S n-C-N : Eu, Z%, S r-Ca-Zn-S i-Sn-C- 

5 N:Eu, Ca-Zn-S i -Sn-C-O-N : Eu, Z^ Sr-Z 

n-S i -S n-C-O-N : Eu, Z%, S r-Ca-Zn-S i-Sn-C 
-0-N:Eu, Z|,Mg-Zn-Si-Sn-N:Eu, Z|, Mg-Ca 
-Z n- S r - S i - S n-N : E u, Z^ S r - Zn-Mg-S i — S n - 
N:Eu, Z^, Mg-Zn-Si-Sn-0-N:Eu, Z|, Mg-Ca- 

10 Z n-S r -S i -S n-O-N : E u, Z% s S r -Mg - Z n - S i - S n 

-O-N : Eu, ZW£¥n*<Dmfy&t>^<Dlk%W*m^1~%Z.b1fiX% So 
%±^7Eir?&5Zte, Y, La, Ce, Pr, Nd, Gd, Tb, Dy, Ho, 
Er, Lu(D5 V>=fe< l@^±^^$tLTV^^t^W^bV^ N Sc, 
Sm, Tm s Yhft^&flX^Xh^W -tlbO%±te^«, ^.^ftil, 

ft3jffi<Dm^g<Hrf5#\ Yb, Smfli2E Ce, Pr, Tbf(i4* 

#)J;U2\ #tt^J£LTLaSr&Jfrt£o 8^7^* V (La 203) te, 6& 

25 01J;U*, *#^lJi tTP r fcteffi^S. mfc?7±*VJ>> (P r 60 1 1) (4, 

zklMttBu ^^if^^^T^< 8 0 0°C{^Pfi-r§ £ P r 6 
O 1 1 ©M^feolfe^t LT#ib*l5 0 P r 6 O 1 1 teT'y-fe^.Mb 
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fc*»Wfc*SS3fefrtt, Mntfim&tltLS r-Ca-Si-N:Eu, 
Ca-Si-N:Eu, Sr-Si-N:Eu, Sr-Ca-S i-O-N: E 
u, Ca-Si-0-N:Eu, Sr-Si-O-NiEu^nyf^^ 

^ X (2/3X + 4/3Y) • 

Eu*t<«L x Si y O z N (2/3x+4/3y . 2/32) :Eu (LWt% Sr% Ca, S 
riCa ® 1 ^ } «**l« 0 — XftOTtt, X = 2, Y=5X 

fctt, m*m&jcim, Mn«^f; (Sr x C ai _ x ) 2 S i 5 N 8 : Eu, 
Sr 2 Si 5 N 8 :Eu, Ca 2 Si 5 N 8 :Eu, S r X C a i t n" 0 : E u, 

S r S i 7 N 10 :Eu, Ca S i 7 N 10 : EuTH^§f^ W5::i 
##*U\* % ^^^(Dll^^^ Mg, Sr, Ca, Ba s Zn, B, 
Al, Cu, Mn, CrRVN ifrbtem£VmtitlZ'Pte< th liW 
SfrSftTWt'b.kVN, fit, fca^ -®«fc©?^r«W«|c|»3t*ii 

Ltt, Sr, Ca, S r iCaOV^^fi, SrtCali, BfSHcJ: 

<VH-<, 3«©Eu > 0,oa^TmJR*^^TV^6 0 L**U flfJR©Eu a O, 
Tftt, ooh^*<, W«W«< V ^ * ofcaeK Eu2 o 3 3 

S r 2S i 5N8 : Eu, P r , B a 2 S i 5 N 8 : E u, Pr, Mg2S i 
5N8 : Eu, Pr, Zn2S i 5N8 : Eu, Pr, SrS i 7N10 : Eu, 
Pr, BaS i 7N10 :Eu, C e , Mg S i 7 N 1 0 : E u , Ce, ZnS 
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i7N10:Eu, Ce, Sr2Ge5N8:Eu, Ce, Ba2Ge5N8- 
Pr ' MB2Ge5N8; B», Pr, Z„2Ge5N8: Eu Pr ' 

SrGe7N10:Eu, Ce, BaGe7N10-Eu p „ 1 ' 

JU ' tu . p r,MgGe7N 

O-'Eu, Pr,ZnGe7 Nl0: Eu, Ce , Sri. 8Ca 0. 2Si 
5N8:Eu, Pr , B,l. 8CaO. 2Si5N8:Eu > Ce,M gl 

acao. 2Si5N8:Eu , Pr>2nl gCao 2SigN8:Eu 

Ce, SrO. 8CaO. 2 Si 7NX0:Eu, La, BaO. 8CaO 2 
Si7N10: Eu , La , Mg0 . 8CaQ 2Si7N1Q:Eu ^ 

ZnO. SCO. 2Si7N10:Eu, Nd, SrO. 8CaO. 2Ge7 
N10:Eu, Tb , Ba0 . 8CaQ . 2Ge7 N10:Eu , XbiMg0 . 
8CaO. 2Ge7 N10 :Eu, Pr, ZnO. 8CaO. 2Ge7N 10 . 
E "' Sr °- 8Ca0 - 2Si6Ge N1 0: Eu , Pr , Ba0 8 

CaO. 2S i6 GeN 10 ..Eu. Pr,M g O. 8Ca0 . 2Si6QeN 
10, Eu. Y, ZnO. 8CaO. 2S i 6GeN10 : Eu, Y, Sr2S 
i5N8:P r ,Ba2 Si 5N8:P r , Sr2S i5N8: Tb, BaGe 

7ni o ■■ceKwsm-ezzx^mzzn?^ 

^ 3 ' Li>Na ' K ~ R ^Mo, Fe, Sr, Ca, Ba, Z „ ' B 

- AI, Cu, Mn, Cr, OStfN i *»6,ft« WJ: !, g tfn5if>*< £ fc i« 
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ftfttmz±i&mi£zi(i-z>%ytmmzm%Lx, led^t°i 01^9 
Mtfttztix^zzbtw* u\, gfiB-r y h y *a • t/^^^^a^^ 

tU^^tlfef; h V • T A- ~ £ J^b^lbfe^fm, LEDf 
y7°l 0 llcj;9IS3fc$tLifcW^O-|fP^KJRbT||&^(03fe^3fei-So 

by • 7/h^!)Ai«ttfi«t5W^, m 

ttlrftSn^^y^i o 1^{C-^^U LEDf-5/7°l 0 1 

y t>A-e#?s$nfc^ 5/ h y *a • r/v^^^^^b^^irioa-a^fro^ 
<o&&-&m%mmt, &m&T c P = 4 6 o ok^jc^vnt^^m^r 

y i>A • 7yK^^lttMf^|^^5^m^ feilTcp = 
4 6 0 0 Ktttftefe^T^fcftffl^SfeR 9 £ 4 0 #35* t*** 5 d t &X 1 5 

o 

ftfc, #8Wfcfl53fcfefc ( (Sr x C ai _ x ) 2 Si 5 N 8 :Eu) ©«3t* 
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mm<D Sr, Ca *&&t% 0 jJJBft© Sr, C a (4, ^ft^ffi-fS £ t 

*fcJ*WSr N CalClt B, Al, Cu N Mg s Mn, MnO, Mn 2 0 3 , 
Al 2 O z ft}?Ztt1-%h<D'et>&\,\ im<OSx, Call T/l^V#gm 

&V\, Sr, Ca«t 2Nto<bSit^U^, -tUtPg^&ft 

> Si 3 N 4 , Si (NH 2 ) ^ Mg 2 S i^mSo I^OS iO^tft 3 
NEU:©fc©#&£l,V^ A 1 2 0 3 , Mg, (Co 3 B, Ni 3 

B, CrB) , mk^>tf>, H 3 B0 3S B 2 0 3 , Cu 2 0, CuO*^ 
*a*&^$*lTlvCt>.fcV\ S it, IftoSr, Cai», TVl^MJffl 

5* 1 *3 «fc tM 2 \Z%tl^frl7jkir 0 

3Sr + N 2 -> Sr 3 N 2 • • • (5£l) 
3Ca + N 2 -* Ca 3 N 2 • • • (^2) 
Sr, Ca£ N ^f#ffl^<K 6 0 0-9 0 0^ $J5B#f?Q, ^Ct^* Sr 

•tt), Sr, Ca04^*#5iim5, Sr N Ca©i^ 

3S i 4- 2N 2 -* S i 3 N 4 • • • (^3) 
^^Sife N £*#Hft<K 8 0 0-1 200^ #&5l#fl(K ft-fbf-S, - 
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Sr, Cafl<ttSr-CaOM» t § o Sr> c&s Sr _ Ca 

±lBK»*fctt, Mg, Sr, Ca, Ba, Zn, B, Al, Cu, Mn, C 
£V\, Mg N Zn, B^O±|B5l^^T©^I^}^V^ 

3 

°^ Cu 2 0 3 ^ MgCl 2 , MgO-CaO, A 1 2 0 3 , gRft^bft (C r 
B, Mg 3 B 2 , Al B 2> MnB) % B 2 0 3 , Cu 2 0, CuOft^, 

ft 5c 

ft&fc, Sr N Ca, Sr-CaO», Si©», EuOft^jEu 
.O.oa^fcSrT^sTOT^f-C, *&ftfcJ:e> N Mn;»7JQ£ 

tWb(Sr x Ca x _ x ) 2 S i 5 N 8 : E u *?*£;h,SttJfefl:*ft« - 5 0 
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X c m C1-97-X) 5 003 

~ Sr 3 N 2+ Ca3N 2+ — SbN4 + -^-Eu20 3 

► SrxCa1.97-xEu0.03SisN7.98O0.045 

L£«U 1 200K1 TOO'tOlSaT^^tTpi^^TtS^ 14 
0 0/^1 70 0 , C©tt5jai«##*U^ ftrttt, lfc*R:*H&«rfiVa20 0 
1 5 0 0^Tft^M^Srfx5-ai»^Srttffi-f-«c ias#£ U\P, 8 
0 0^blO00tT~Wg(O»m\ »*W!HT1 20 0H15 

5 0 £3teft<&]WS|.tt, ^fb*<>^ (BN) #|t©$oH?, #-h£JBvvCj&&ifc& 
tTPr.t^0^U\ ^k^l>^#M©5o^offetc % T/V^ (A 1 2 O a ) 

\ 

«I*fe*©3teSr*3teFr«6^3fc#:f4 % »£#4 0 0-6 0 0 nm©)fc{:J;oTl 
fi*ilt*3fct«»3l6frC*t), fllitf, Y 2 0 2 S:Eu, La 2 0 2 S:Eu, 
CaS:Eu, SrS:Eu, ZnS :Mn N ZnCdS:Ag, Al, ZnC 
dS:Cu, Al#^Wfe^5 0 :^J:^CYAGlf3fc#iHlCgM© 

[8MMI 1 l OJ 

^mMmm^m^timmi ion 
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^^^Ui^tDfcSSi, Al, Ga, Ti N Ge, P N B, Zr, 

&m<Dmtt3mm-^tLXI^ SiO s , A 1 2 0 3S , Zr0 2N Y 2 
0 3N MSi0 3 M£LTf*. Zn, Ca.Mg, Ba, Srfe^W 

TE!££tl3 0 #»Wfc:fcV^ '>&<£*>S i, Al, Ga, Ti, Ge, P, 
B, Zr N Y&5V^T^yd^^JR©^fc^$^ 5 i^j. 0553ffS: ^. 

&£*ftM*f-^fc«> % '>ft<£t>S i, Al, Ga, Ti, Ge, P, B, Zr, 
Y h 5 V ^T/^ y ±«&H0#a> £ ft £ l «&±<0**&£tri»fc*M* 

A©3fc*Rltei-««#«tt^«^*n6»^ab*. M*.tf, Au-Sn 
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ot, ttmic**tozxm&mk lt> s i o 2N a i 2 o^m^t <om 

W1r?> 0 

^vit^^i.xm^fommt^mmm^miis^ mitts i 

M<DS iO 2 &tej&ZtlZ 0 lot, «l©xf;v^^^l>«^ 

m%&mmk VX^Wl*±.\zx? yt°yjfhz>\,^$r 4 ^y^L s ffl&&m& 

frvx%&ftk&ytm*<Dmm*ttfot!itit^ mm-t^ts to ^zxvm 
ft%*tf*wmmcmztixtez%%mmMj$,tz ^ t % 0 mz* 
mmnmmfcte^x, w^/i^y b ^^(Dm^/^moM^mm 
mt u fflB&&tiffiWL&&*mk Lxtft#±momi£<Dmtfcm*xfi>-\* 

y b\z.iY.w^<^^x\^z.tz.^ s imw&mwmfc*. v&%m^ 
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V3teWttli:j»«Sr&tftri*<, S i o.fcJ: 0 fell *M 

(Ai.o.icisiifi) 

±i&Lfc«fc5fc, T;v>$~VM y^utf*^ kw:, L*j|i* 
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*-$m<DMM&^Xs tmwi&ms ot^±3 o o^To»tii^< 

^I^i^tiSTk^ fc*J;tm^JS:^8§*Si: N y^ffiw^^bS 

i o 2 t -r 5&@$c*v ^ - b-c^ ztizmm 

±IBjft*«tt % il>&<£fcS i.Al.Ga, Ti,Ge,P, B, Zr N Y 
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ZW$'J>t£<thS i, Al, Ga, Ti, Ge, P, B, Zr N YfcSV^ST 

So 

[LEDf j/^l 0 1] 

♦^JteO^tSfcjSVN-C^^i: b-CfflV^ttSLED^y^l 0 lilt ft 
)fe*^iW/^Wtfe5 0 58^"Cfc5LEDf^l0 1(l, MOCV 
Dfe^Cj;t)£^±te:GaAs, InP, GaAlAs, InGaAlP, In 
N, AIN.GaN, InGaN, AlGaN, InGaAlNWiM 
LT^$^5o LTtt, M I S&£\ P I N^PN 

£ 5 tf^UBft, n # it § ^ ft ffzfjV^? nm&<Db<D&mtf 

Ga^^N, fcfcfU O^i, OS j , OSk, i + j + k=l) 

fcT*/K SiC, Si, ZnO, GaNm<Dttmmmzm^tlZo W&\k<D 

tv\ tyr^tlfellc^M^^ts^ GaN, AlN^y 

y*i^i*#&^$$***§£» N NiKwNVhRTSi, Ge, Se, T 
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PlKw^KTfcSZn, Mg, Be, Ca, Sr, Ba|^ 

mw}) t j*mk-&y>)*mm*s pm K^h^ ^-^Ltcm^tpm^t 

Z n^S i £ F—'f&tltmto 5 JSttl, £ 

*>5Pla^^ h«^a***lfct>0^ff3iJC^Jf feti5 0 LEDf^l 0 
l»§«fcfe(mt7 7 ^7Sfeff5LEDf-y^l 0 10^ 

EDfy/l 0 10±38*RJ|(i3 5 0nm£Lh5 3 0nmTO^IU\ 
[il^'y^l0 5] 
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(TO a) 

y?mi 08, io 9&&Tfmmmi i o&iagi-5fcfcoMu&;fi-5 0 

«\ 0. 0 5mm~0. 2mmWlL< > «fc 0 0 $ L< ft 0 . 0 5mm~0. 
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(^*-*IFBb) 

totojsmmzvm^zkzmkk+z. ^-xtonmfrKo. 3mm~i. o m 

mtmtL<, «fc 9&£L<teO. 5mm~l. OmmTfca, 0. 3 mm J: 19 
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stria y - KWfiRt^jR/'? y -^o^^^^ti-en, i o w/m • k 

£k±l 0 OW/m • KOT©*5BT?fc3£i##*L<, J: B L < tt 1 5 
W/m • K£JLh8 OW/m • KOT> J5tefi?*L<B:l 5 W/m • K£JLh5 0 
W/m • KKTtifeS. > fWH4«r*6«rtft^fe^«!l6Srfti^M18:Ti-5ii 

*fc*tl/-ejxOfUi^3R*tt, 0. 0 5 X 1 0" 4 /deg^±0. 2 0X1 0~ 4 
0. 0 1X1 0- 4 /deg^T-e$?n(f, lV0^B»fcffi*S£tt*t^ 

(5 if «fc < * v&nmii(Dfti®jjfafc®.m £ itriB*« jLortsu: 
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^y^-^WicD^tt^^^^tU^ Hie, AgJlfcAMRte^y* 

cy-K«aii o 2] 

y - Kli 1 0 2 O ttiltfe5±ffitt, 0. 0 2mm 2 ~0. 2m 
m 2 <AfSKtf)ffi^£^-t-5 - t^ft IX, «fc&$f£L<ttO. 0 5mm 2 ~0. 
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IV y Kl 0 6] 

*ttJS*u i o 7 y^Kioe fc^rs. sinew i o 7 

^JfeWcfcV^ ItrlE^l 0 7ft HWB&JR/* ytr-*Sl 0 5 <DWU a 
IBS $ ftfclSafe** 1 0 1 ©±ffi fclfcil LT*5 9 , H&fBIM a £ 

V y Kl 0 eoafctttt, /<s^-$?l 0 5 1 0 7«f4g|J#^ 

9tf?xkV y Kl 0 6*#fc^^i(fi|»WJj:^3»$*5- t*s«t?#5 0 
y y Kl 0 6«ft ^s^-^l o SW^fPfc^Rmg^b^spffi 

^Wa^Koy s/ KSrfflv^^, tuiay y ki o eoiswi o 7^®^ 
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*mM(DBM\cte^xit, mifcoMmitgftt), mm^y^-p\zmmv 

ED/V^IHC, LED 1 O 1 Sr*IKUfc«ttiO*3ft«r*-^ Q 104 
imm&VJ^-, 1131i^KW, 1 1 KiLEDfy Z?Jki<D =3 — 
X^^l, 1 1 2l^i©n>-7^^ 1 10tt£»*-Cfc5. * 

1 3}££o-Citlk£;h,Tl^o LEDf-y^l 0 1 ^5/^-— >?l 1 4ft(c$3 
#11 0£#LT&if$*iTV^ o L ED^>^7°(DIE^-^|t^ 1 0 2(2, 

Hl3{C^£ft<5 J; 5^, Mo^r^^ll 1 l&tfl 1 2tt, LE 
D^y^i 0 lo±®, f|iJ® N .#J;tf£<z)±7W-?fc<, £^±f3:^$£ 

^vii 1 2(DW-*ttmm^\ *tc, ^-T^y^mnhED^y^i o 
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IV^-^l 1 4] 

@3i^^j:5(s *%mm\<D%mm\z&^x&%£tizs*yfr~i?i 

14 ft LEDf^l 0 ll:I!!]»}l|Mt5^ati< 0 
^^om^^^pjf^^^i! 0 2<HPf<5 0 0 1tf)ft 

Sfev^i^ i l 4O^li^®WBf^(e:#fe$nxv>5 0 

1 4ft LEDrs'Tl 0 lSr$b^|f|J|ft^e>«SI"f-'5fc«){C=i*-7 t >f 
V^Ji 111, 112 f^n^Tii^^f^feM-^ KW 1 1 3 Sr^ttS 
£ t hXZZo s*yfr—i?l l 4 ft 11,11 
Ifltftl 1 3 »Jtt<Oi*5V>t>OW*U\ LEDfy/lOU 

^5/^-^1 1 4 It LEDf^l 0 l^^^e^fi^#^5ftfc^, 
^HWl 1 3<bO^tt^%ELTfW»(Z)/h^V^0*U\ 

^y^-^i 1 4©^rts®(t ^ytfxii\\j:&itxmmffiffi*m j $ > vtz.v > 

l^±i-SJfeifO^j^Sfc5 0 ^°5/<7-^l 1 4ft «mHl 0 2i-#:^fc^ 
#y7x = kyf^77>f K (PPS) % m$a#V~?- (LCP) N 
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mWm\Z.m^t>tl% 0 mmat, Cr 2 O sl MnO, Fe 2 0 3 -^-#>^ 
^"T?ftffli-5»^, LEDf-5/7°l 0 1 fc^y-Sr-^l i 4 £ 0>&*|FB#Mu L 

1 14i©if(t ^^{-J:5«W^$^5f^ Au-Sn4ifO*ft 

mn-m^^mmytir^ LEDfy v ^cn^g^ tt^igjB l^h 

LEDf^yi 0 1 SriaffH^^-frS^^lC^s/^— v»l 1 4f*)0^g|5 

Uii o 2 im^tc^^-frsfcfefc^Ag^-^ k ^-tfy^-* K i 

0 2] 
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0 2ftfflm, S^vfc^tt, LED?y7l 0 l(D<$<m£¥%%Il&LXm*<Dj<: 
%£tmj$.£ltZ>ZbftX$2> 0 *mWMl0 2}* > #LEDf-jx^l0 1«r8B 

J:V^ tV\ «mH 1 0 2 O^fr&ftm&igffifc LTtt 3 0 0 

ju Q • c m&>Ti>W$. L'< N «fc 190* t< tt, 3 Q • c mOTT*fo<5 0 Sfc, 

0 . 0 1 c a 1 /( s )( c m 2 )^/ c m) SLktfiftt. L < , 
£<90£L<te 0. 5 c a l/(s)(cm 2 )(°C/cm) M±T*foZ> 0 

SfcW*&& y= 3 r^^^Lfct)^^f3f{CfflV>^tl^o 
fl-SBS^ 102tlty-K7 I'-Afcfljffl Lfc^ft, |» IfMS^ 
{C«toTS>«r$IJffiT#5^PXttW«^e>, IRffttO. lmmi^2mmtife 

&ftfc*MBMtttl 0 2 £ lift ^fS^^^x^Sr^^-grSi t^s-e# 
§o v h£fc±fc:&JWfi$:/Bv*3$frS'«\ $0?&&£<7>J¥#.£ LTl 8~7 0 

mm&vj^-i o 4] 

TttO. 0 1cal/(s)(cmWcm) RL/$W£L<, «fc«903;L<teO. 
5c a l/(s)(cmWcm) ^±"C*>« 0 *W*©*3te»*Sr»fiW- 

fmtt*ir«r*itt-ci»«tti7^-Tr-io4oii:stt, #£b<ra % 

^MiF^-tfWktlSo r©J;5^«ttl7^ir-l 0 4lt #LED 
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[^Wl l 3] 

^HWl 1 3« N Mf(DOTl^CTLEDfy/l 01, # 

ftz&umfcm^ibtiZo tit, ^-^mmmm^^^^^t^xo 

TLEDf^l 0 lfrb<D%to&&ffla£lt®M*W J ttZ.kb"Z%Z>o Z 
ft*^ &R'*y>r*-' ^SrffiffltT^ &*#*fc£r£#K:L EDfy^l 0 1 £ 
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v ^H^fc&tf § ^Mo&Sr® $ * £ t fc J: 5 (DUfi\mo xmk Vx 
"WtMM^feSim l 0 l ©*iSI«fi<J< *fc, %%m^ 

1 0 1 ±#c^ttli^/^^^ 10 1 <^®fcj£<5< tCOtLTSfe^ft 2 0 

*mMMxn s m%m=t- 1 o i <D±ffit*t> j 201 Ti^txomt^mM u 

!K 0 lfcSl^te/X>2 0 1 Sr@^tyt^SlT?f^^fT5 ZbtfX 

«\ 0 lO^SK&tttttkftfc^t, £*jft*$3te#^2 

o 2iaotMf i o iowsis»^(t5ci:^^^ o tft, mm&9 

#&Ji<0^fl&K:*5V>T«: % fcSMB©/***-— 5?2 0 4#iafllLfc2|fc 
3§ftf^l 0 1 ^$/^-^2 0 4^^tt^ ^KU 1 
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0 i (Dwrnzftummt -t-^v kl£jh£> m^m2 o 3 i o 

lC9±^Mi:#tttt5r WT£5 0 U^L&^b, ^5/^-^2 0 4(Dlia§P 

4^tawj®*5j;w^m^ (m^T) £^cav\ isjt^i o i©m 
wcoi 5 \m%m^ i o i sr jpjt^t8fc*5 < Jim t lt\ n^at* ioi*t- 

&tt5M$j2 0 3te s *&SISfii5$tbTV>5fe«) % 0 ISM 

m-t-w *ne>©»m"cawuE«*2:Jpa*tt*o -tucitu sio 2 

}3i J; "9 2 o 2 aw y K $ tiT ft § =1 -if w v J; <9 3§ft3H^_h© N 

0 2, itf^/X/V2 0 UC^L^yX/V2 0 1j&>*>^3 0 

1 fcwm-tzmmtfyys 03, ^t>ui^^«^(tf±i-r5yx/i^2 0 idk 

ZtlZttim'g 3 0 7, 308, 309 ^tfftfc^TV-gfi 3 0 0 &JSV>5 0 
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0&f§3 0 1) 

msm&toM'tz&ms o i wmnms o 4&mmx&<o, 
o AK.&vxmz.fflftistix&Vs mftmfc^hzikftmtmm^xigK®- 

0 2) 

/VK/3 0 2fl ^3 0 l^fe«H3St3 0 9 &fi LTflHSSftT < S^flJ^ 
(fltJI^^ys 0 3) 

fS^7*3 0 3ft M«3 0 1/5^/^3 0 2fei(;3yyky 
t-3 0 5»$tt/ X/l/ 2 0 1 <Z>3fc«&$&£ -CSRSHT 3 0 9^1 LT«K£ U 

^3 o i*-cj&aH-s 0 mmt°yzf3 0 3iao«3 o i^e> 

^/K/3 0 2 UT/X/V2 0 1 0^jWf|J*T?|RaHP3 0 9 Sr»UCtE@&£ 
tl, *<D®m&&3 0 8&fflLT&«3 0 l^XtimZtlX^Ztclb, 

^-mwft%mmvx^z>wMfc&z>o ^t, M^m^TVHga^icfr 

(3y^s/f-3 0 5) 

3^l/yH-3 0 5tt, ffl&tf 3 0 7fc5V>«:3 0 9 fc^LTSilrtfctfcll 
$JxT*5 9, $8^3 0 7SriitT«^$H«a«tSrffl»U JRESt 3 0 9£il 

^*5J:^jgE^iifj$tifc^w^tL ; en/x^2 o 1 izymztiz. zlzlxee. 
»t5 ztx s ; x^<Dftm^mmtzm^m<DmzM®tz> - £ # rub 
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mmm 1 ) 

(1) LED^yfim 

A) TMI (FP^M^a^) ii^^K^yb^ 

H^«^<b(3lct!9^^^fc 0 Kw^h^atS i H 4 tCp 2 Mg 

&9w#z.zz.bfc&ox NmmnB m\m vv&% ^ t p mmm 

m-A^F^t £ 7 ^ 1 n G a N©gtti^$tfc, (fc*5, 

Tfc5 0 ) 

3 5 0/im^|©LEDfs'7'^$ffc fl 

(2) /*jr$—$>ffctt 

hzmwtf?*! o 3*frLxiERx$%<D})-mmi o 2#*ft j &h/*fA$ 
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tlX^5 0 
(3) 

5o LEDf y^l 0 1 ^il^j/^l 0 5 i©if tt, Au-Sn^O 

#*f4A/«#«rttfflUTf^5rit>T#*#, Si, AU Ga 

Ti> Ge, P, B, Zr, V ±8teM© 1 2S^±^1" 

tts^r^* y ^ i zmmzgtf % r t asfcv\ 

Mi. 

r/^/w^y h ux^^/L-vy k a^vi^y^— k N-^nf 
/wy^-K N-y^->y^-K ^titts^, *mifamx^ s io 

2 £30~50wt %^rtf^^wy h£^£*fc&££^ y =f^- 
Jft#:«rttffli-5. ^ y 3 0 -~ 5 0 w t % b V^ 5 SMtttt, 

f-^H^r-Mi, ^fcttifc (HCl) #&T^*5V^7K^S^^-tirT»^? 
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EfcfcJtfrStf, Ltch<D Zm-f6 0 *mSSMviis Si0 2 ^3 

o-50wt%ttfxf^y^ h ^ mmt ^ ^ uuQjm (HC1) 

fi*J:b-C7 5 : 1 6 : 8 : 1 J: 5 f U^/l^>- y h 

#$P£j&£ii\ 2 5°C^tt5m-^MO^»i 2 0 c p s i*5«fcp*y 

/K wak/Two £ 5 ftimft ( i o o °c~ 2 o o °o i § r. 

XH2. 

aoig®^(c^$n, ^$tis^?soatt N 

ZC^Ie 3 . 

-Tfcfe, »3t*WJ:t^JR^y^r-^H:t-^«-±K:fcV^T5 0-3 0 0°C, 
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£fl5fc*38ft3*F«:3 5 Ot;^±ojaAT«d^Sfc, ***** 
bTWftfi^T-rSfefe, 1 5 0°C~2 0 OX<&figT^NISfrfc;-f 

fc*£K:&ffc1-5S i (OH) 2 te, 3 0 0°C^aST2B#^^$*Sr<h^ 
£•9, S i 0 2 (c^?-r§ 0 

(4) VJ^—tfy}? 

( 5 ) -gytfa'U ^K^f^y^i <^§u 

HI 2^$ ft *^WJT*«2S^)=i-7 i ^y^ji^^i-§ 0 £ 

1\ M^±(-A 1 2 0 3 ia^ CCA-B 1 u e (it^, Ca 10 (PO 
4 ) gClBr, WMn, Eu) £3fefle#/W ^ KStl/tfcS =*~7M V>f 
110 9 ^©ii:s iO.KlJlO^jxhy^A' 7/1^ A . 
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CCA-B 1 ue^fr^^*oyySfettK^t>L<ttf^^«koTift 
«Te»£Ufcft, ififcfcAft, N 2% H^Ojljc^lI^C&V^ 8 0 0°C^ 

5 e, 1 2 0 0 "c©fi&-c 3-7 i^Mtt^r 5, # btifc^ P n p a» «l 

1ft*, ItMUTCCA-B 1 uef»#5ri:m5o JyhV$J*'7 
10 fc7ls*~$J*&m&LXim\z.ffiltos 4 0 0° C 3 

i&LTmj&&%mc 0 m&&&&ip'?tf>-A>$./i'Lx, #m 

fcttSratT (Y 08 Gd 02 ) ,Al,O u :Cet3fcfl:^tfc 0 

tzmfctDm&xm&vxftz^/vwcikftfo mm ^-K^m^itmm 

zm&fimAxhztcfr, mm&&2 0~5 0 0 P pmo«^tf*tn:roBs$tb 
igi. 

25 T/^/w^y^-h^ LT^fvi^y^-K ^fw^y^-K N-^ct 0 
/w^y^-K N-^^y^-K ^mmmx^ sio 
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y^-M*> ^mm (hc d ^T^^X7Kt^^xm7^m^ 
mn&its */\'VmK.i,ifb<D&tiffitt>o *mmmxiz, sio^iow 

t%^ts*^>Vtr-bk s mt, ?kb, l&fetm (HC1) btK fi* 
JfC7 5 : 16: 8 : 1 b ft 5 «fc 0 L^?vW> V fr- V £ 

IM^^coj:5^«M (l 0 0°C~2 0 0°C) o^^Ji^ 

i o 2 i$<Dmmm* j xtw^nw* ra^t \,mm<D*m lx m~%m b 
&<s z.bfc£.& m^momm^i&r^ c - b &x%, x <~tz^b 

—\zim Ltcwmxh %^b tmm^titco 

JM2. 

±l3^«^(ll5^-t-^g^V^T^-rSo *1\ tl&3 0 1ia^ tf 

^V7°3 0 3(aoti»»?)y^2 o ummirz> 0 mmuom 

/XV^^ItnfcFJT-e«> Rft^migj»*sjE£dSS 0 ^ 
T\ *MMMX^ ^7tm^(D±m^/^r^X(Dmm^4 0-5 0mm 

b vxBmm^mm^}A^tc^m<DmK^m^omm^<^x^ ictgt^o 
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Ig3. 

^^HUtf-ffc^ 3S3fe*^ttt—^-2 0 5±(£ftVv-c i 5 0X:<DmMV3 0# 
«fg $ ^Tfe t) , £ ftfc X *) «fc 9 »*(O^V >ft <Sr383frf - * 38ft 

tT0tti&aHSTl"5fci&, 5 o°c~3 o otJota^T-cas^^®^©®^ 
*xst*5v»T2 o ot:*"ea«^±#Lfcitfc^-t-5s i (oh) 



WO 03/034508 PCT/JP02/10587 

62 

«nm»fect, Si0 2 ^Si (OH) 2 ^ 

&*3> ##f<A^ S i0 2 ^£«m$WvK£;ftTft53~x^^ 

ffi^n^^bTK^ (HCl) ^ XS4^*5V^T^i-^)S i (OH) 2 ft£f<0 

frifcp pm^bt+p pm^mteT^bTV^S 0 t£oT, S i 0 2 (C<fc <93bfc 

#fl>bft5&G$$K:<fc!J % 9 9. 9%&±0}tmVj&f&&thX\s^Z>t%Z.X£\<\ 
(4) $tih 

&Ji^y^-i*a£®Wc^ftttMl 0 7 £&0«FPi&>b&S 9yKl08 

f^/^^K^^T^Sn-^^y^jicD®^ (jftl. 4) teAl 2 0 3 icJ; 

K£ftT&5 = -^>f ^«0®#r$ Gtol. 7) 
< , A 1 2 0 3 ^<t 9 i&ftflstfs^ y K£*lTftS=3-7V >-^JfO®#r$Ste& 
ffcyO *^b^¥$ftJitf>JW2$s (^2. 5) £<9/h£V^c£\ H3te*^ 
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So 

LED ^^ ^Ti^JBfct ******* V 

9 *ttT4***H ****** **n*>j: 5 fc3EA-#owy 1 

(JUt01l2) 
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UTvvi^~T (Zr0 2 ) &ftft«r£3;^=i-7V v^lSrfl&fc 

10 u tn^7^y^i©li^ats io 2 m, ftv^ 

Xh^&b%ftm*^±^<VW%&feW%<te l O , £fc#J*T,fc< <ft5 0 t 
1-£<7>£B£Cfc#\ tt^l 3 0 c p s (2 5°C) gS©it«[S:ftffltfc. 

friS/M > K^*ltJ&5 y^Soa*f$ (Mil. 4) ttZr0 2 ia 

9 y \ t £ftXt££*'-7'<(yyM0R1fT*l Oft 2. 0) 

< % z r o 2 ic «t 9 y k £ tir * § 3 -7 1 ^ y ?m <D®$xm*m 

it#])vj*mk&to**fcm<»jm* (^2. 5) ,t!>/h£v\fc«>, is^^ 

<fo<5 0 
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^ F&tixtz&zi—Tj y?m<D®$fm mi. 40) «y 2 o 3 ^j; 

!>f»^yF^T^§n- ^W^JioJBtf* (*U. 78) J;9/Jn 
<fb#y *A^te£ti¥^#Jf <d®#t^ Oft 2. 5 0) «fc!>/h$v>fc«> N 

(H»J5) 
(SH»J 6 ) 

(H»i7) 

(!) ^^-c^fc 
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(2) 

itk\Z. s mmmi tmfflZLXs S i, AK Ga, Ti, G e n P n B, Zr, 

(3) !7^t-^F 

7^-/Kvf^>-^£tl5o LEDf >7^10 1©1 

(4) ^^/v y k^-tv vm^im. 

Si, AU Ga, Ti, Ge, P, B, Zr, YRXJ^TM V ±M& 

b t nwmmmm t zmMon \&xm& vx \z.mm 
mm &)%-iz$ffl£ititmti;%i&wmLx, um^m^^y^-^^^ 

WMWLn^-fv-^-T 4 y?\X nMMlkJftfflzLXffiZ.k&X'ZZo 

^^mm\mm(Dmm^^xmML^mxm^m^m^^ 0 - 
-t% mmom&ti*, a-Tjyymfttzisizh&fkfifcteXvXLEDfrb 

«t t) , Lfctfffi-c, S i O 2 |C * 19 3bfc#&'W f K Ufc 
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(5) *Mh 

-5?1 1 4©Dfl|»rt»c*-/i^ r f y^#J|Sr^stttu LEDl 0 1^17 

mmm s > 

^l4i^^5Tii2^f5 (0 6 A) 0 Titii2.±{Cn§y 

lS^±©^Ji»^fe^501 ©^I9^f6 (06 B) o r m 
9 |^:^3V^T, play^^ M8±|: P Iffi^Uci, 

1 1 1 #3*1*11-5 i 5 m^*ffla£« i o±(^i u Mmrnm vxm 
-a-1-s (Bee) o 

5£^ffl£^3 (H6D) o 

Kl5itniil 2«r^-T6-^ $«F3&Kl 0±fcttp WiE^* Km 
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Z^mttZy-yrJ^, (m g A l 2 0 4©J;5JtejfiJW4afeK) , 

(Epitaxially Lateral Overgrowth) /fcR£it:S - t in «fc «9 5gif B tt<Dfr±Lfc 

^iiioc«:, Ag, cu, au, p t^oMmm^m^b 

m$l&1ntcimU±<D&mb, W, Mo, Cr, Ni#®ilSig£®&Jld>&B 
£#1*1 0 -fcfc«fctU 1 0 fc J; 3»3fe**©« 

C u V^C u -Mo <&«£tt&fllV>5 £ £ $Wt tV\ j*i 

o\ats si, s i cm<o*%fa c\x-^^^<D^mt±y% vtwfa 
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£fcfc£fcJB^5££fc-e£*. XttEKl 0©J*&W\ 
5fc£>5 0~5 0 0 Hm&ffrtLW 

ft u i«v>£M^£^-t-5 p nm& p lii^^i^i k& bx^-r s r t a* 

#*LV\, ptiluli, Rh, Ag, Ni-Au, Ni-Au-RhOMR 
h- I r <D^-fM\ -J;9»*U<ris Rh&fflV^£iflS-C#5„ -^T\ 

p®l£<DJP&fis 0. 0 5~0. 5mhi^U\ 

ai 2 o 3 , zro 2 , t i o 2 m*bj&z>%-mWkhz>wzg>mm&m^zt& 

T?££o Sbfc^ Je©fit?MIO±Jz:A 1 % Ag, Rh^<Afg£Wtf>&Mflg£ 

Srf^tSltfc?), ZtlZtls Au, Sn N Pd, I n^I^bfifeSo 
mi&Tf%2<D&§imtfLm<Dl&&£te> Au-Sn, Sn-Pd, Xttln- 

o^^l^Au^ffiv>§iia^"CfcSe 

t ^ y rii^Rtt 5 r t u\, p mat oMfcfcv^** 
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Sfc, ^ftMtt£$tt£Kl 0 &*ttJKffi&r*ft®Ugf*, 1 5 0°C 
Zb\z£Qj&&mmmbTt&Mb&fa&1'ZZ.b&V%Z> 0 /fcJUBg 

mbrmmb^m^vtc^ m&ucmm^mfcmomw&cMP&mLx 
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Mo 

tit, nmmkM^ft-M<D%&mmi$.i-z>nmmm*s ti-ai-n 

i -Au£>5VM2W-A l -W-P t -Au<D£MWM*R^<^Z>ZbtfX% 3 0 
n@4itf>¥£tes 0. 1~1. 5 nm$WtiV\t\ £fc N nfitfl^O^ttl® 
Zmo£ofc s S i0 2 , Al 2 0 3 , Zr0 2 , T i O 2 ^(D|fe«O^M^ 

^2 OmAI^V^ 4 6 0 nmOf^^lfc 0 t.tc, LEDi^©l 

& i t>* n me % ^ 1- § i§ i 1 1 -r z> r ^ # x t s 0 

0 4ic-c«i5«^ii o 2 tLEnm*t<Dm$itf)mm*m<otc'&s uT(D%m 

m 1 4 i£%m-z>o 

-TSo ±5£bfcJ:5fc> * V V&Xttfe&tifcJ y b V • T/i*^ 

u 240 °c^m^ t? 3 o ftm&^^z ztfcz.y -frmtzn ? = 
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(SNOT 9 ) 

-Sttr^P^. SP *>3bfc# ^ tp ^ >f v ^1 § ftfc L E D f - y 

1 4*^LfcLEDf-y^K:»rS»3t«W*l«l3&Sft*o-Ct>, -fe^O^ 
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73 



8 il^^-TV^Jil 4&J&ftf-5o 



(H»J1 1) 
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s i o 2 m<Dmmmzxmmzrff&u ^y^—^m^wmm^tm^ 
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75 

It $ <D $5 H 

HuiB=!-7Vy^J!te N S A 1 „ Ga, Ti„ Ge, P s B, Zr s Y s 
Sn N Pb, ^^T/^y±^lcD^e>5i^^tv?>lS^±075^^^ 
S i, AU Ga, Ti, Ge, P, B, Zr, Y, S n> Pb, Xi* 

10 -^Sr#fS^i-55S^go 

4. gflB^— Si, Al, Ga, Ti, Ge, P % B N Zr, 
20 Y, Sn, Pb, XttT^*yi^^MO»^fc3^Sn5iaU^©7C*^ 
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So 

5 IB»3fe*^*#^S«^»^*#©3tJBiff*J:?) 1 b/h§<, fro, #Jftf>ft 
£ -rSft^JS 1 7?^ 6 <£>v ^Tt^^ i 1 «KlB«i0>$&ftgS, 

8. wmm%m*tes mm&frLxm^wfc±mz.Mfozti, atrial** 

8 <0Vvf ftfr 1 ^^fBttO^S3fe^fio 

15 

^•fSft^ 1 9 ©V^-fti^ 1 «^|B«»3S3fe^So 

11. MiE#§ftIff^cD£3§ftt 6 -^2 5 0nmH5 3 Onmtfc!)> J.O 

i ^ i o ®vvf*ifr i «fciBiw>»3fe§«, 

12. ftrfEUbfefttf*, YiAl^ fro N Lu, Sc N La, Gd, Tb N 
1 1 <D\/^-?tifr 1 5C^I3«0383fe3S1to 



13. KflB^^s NSr^ ^oBe, Mg % Ca, Sr, Ba, St^Z 
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n^bii^^tlfc^< th— l<D7U%t, C, Si, Ge, Sn N Ti, Zr, 

5 

(1) Ca 10 (P0 4 ) 6 FC1 : Sb, Mn 

(2) M 5 (P0 4 ) 3 C1 : Eu (ffiU MftSr, Ca, B a, Mg^biliR 

10 (3) B aMg 2 A 1 16 0 27 : Eu 

(4) B aMg 2 A 1 16 0 27 : E u, Mn 

(5) 3. 5MgO-0. 5Mg F 2 • Ge0 2 : Mn 

(6) Y 2 0 2 S : Eu 

(7) Mg 6 As 2 O n :Mn 
15 (8) S r 4 Al 14 0 25 : Eu 

(9) (Zn, C d) S : Cu 

(10) S r A 1 2 0 4 : Eu 

(11) Ca 10 (P0 4 ) 6 ClBr :Mn, Eu 

(12) Z n 2 G e 0 4 : Mn 

20 (13)Gd 2 0 2 S:Eu, RTf 

(14) La 2 0 2 S : E u ;$>ib&5i^k^£tt3'>& < H1O0M 

z^&mxm 1 ism 1 3 wftifr 1 m\z.mm<Dm%mm 0 

15. tm%ftto*> v-mmz^u mv-vwMfrbmmztittWfc 
25 ±fc$!m%ytm**#-rz>n 1 1 4 ©v 1 *teSBfw>383te£iio 

3f/lte> 4>&< HS i N A 1 > Ga, Ti, Ge N P, B, Zr, Y, Sn N 
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itmts 'J>ft<bhS i s Als Ga, Tis Ge, P N B, Zr, Y, Sn, 
1 1-&ft#&L 1 6 Xn 1 7 ^lEic^ft^go 

1 9. Mffi^^Oi^7tt°-^^2 5 0 nm^5 3 0 nmT&5f£# 
1 6 1 8 m^-rtifr 1 3UcflB<fitf>$&ft^g 0 

2 1. wia»3fc*^3j^ icnmmts m%wmm<D-^<D±m±\m^tis 

2 2 . Ml5^il#:(D^®0/>ft < fcHfcWu Dflia^S:*^ *f»3jt9l 2 1C 
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Si, Al, Ga, Ti, Ge, P, B, Zr, Y, Sn, Pb, yj&T M 

2 4 . mm i <&igfc*^ t\ Mis^m^^^ 1 0 o vsx± 2 0 0 °c 

2 5 . itfJlEU 1 WXHiC&V^ fulE^fcM^ 2 . 5 ~ 5 0 0 c p s 
(2 5°C) <Oto7k£fflm-ZbZto$&2 3XK2 4\Zftm<Dft?mWi<DW&j 

2 6 . ftulEJg 1 ©IglCijSl vt, WRltoGm<DWm&&* 20~500ppm 
Xfoznim 2 3 755 2 5 ©v vf*i*» 1 ^te|Bit©*3fe»it©»lafe&Sso 

27. it&fBSf^oxstcjsvvr, tuiB^^±^iag^tir£^^^pst 
Mmmu^t£ftb&%mz>n$^2 37552 eov^^i^iciatt©^ 

2 8. ffTlB^caxlSfil&^T, ifflB3S3t*TFf45 0°C£U:3 0 OTOT^P 

2 9. wib»ioxsk:*jv^ % m&m^fc&m&tj-jwsytr- k ^ 
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Si, Al, Ga, Ti N Ge, P s B, Zr N Y N Sn, Pb, hZ\^ZT 

mmit*ttsmm$L*s &m$2. 5-5 0 0 c P s (2 5°o % ttftg#2 

0 ~ 5 0 0 p p m<DMftffltm\zm&tZ% 1 <DXS t , 

3 1 . ttrlEm 1 ©Xgfcfc V vC, ffllB«^JC»^^^ 1 0 0 °C£LL 2 0 0 °C 

3 3. mmmi(Dxm^^x, mm&mmK tmfmMi\Mht>*t>$u& 

3 2 <BV vf*u&> 1 «K:1B*^^»*©«Jft#& 
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5 

io 36. md.%tfcm?±jj<D^MMte&frbim%ftm*<D&mz : &'3< 
3 7. jtuie^irm $j«Kfc % m%wmm<D--j7<D£m±.fetej&*ti. 

20 

3 8 . BiliS^If #tf>^®tf>'># < <b t>HRtt> C£Ii£h«%^r-t-5«*3l 3 7(1 
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